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Lural 
mean 
solar 
time 

SOLAR OBSERVATIONS 

Oct. 1 ....... 
Oct. 3 ....... 
act. 4 ....... 
Oct. 6 ....... 
Oct. 7 ....... 
Oct. 9 ....... 
Oct. 14.---.- 
Oct. 15 -..-.. 
Oct. 18 ...... 
act. 19 ...... 
oct.  23 ._.-.- 
Oct. 24 _ _ - - - -  
Oct. 25 _ _ _ _ _ _  

Means--.-. 
Departures. 

TABLE 1.-Solar radiation intensities during October 1935-Contd. 
[Gram-calories per minute per square centimeter of normal surface] 

MADISON, WIS. 

__._._ 
1.81 

1.49 

1.66 
1.50 

1.59 
1.53 

_ _ _ _ _ _  
_ _ _ _ _ -  

SOLAR RADIATION MEASUREMENTS DURING 
OCTOBER 1935 

By IRVING F. HAND, $ssintant i n  Solar Radiation Investigations 

For a description of instruments employed and their 
exposures, the reader is referred to the January 1935 
REVIEW, page 24. 

Table 1 shows that solar radiation inteiisities a t  normal 
incidence averaged above the October normals a t  all 
three Weather Bureau stations. 

Table 2 b w s  that Madison, Chicago, New York, 
Fairbanks, and Riverside had an excess in total solnr ant1 
sky radiation received on a horizontal surface during 
October while all the other stations were below norninl 
for the month. The thermoelectric pyrheliometers n t  
both Pittsburgh and Mount Wnshington were 'recently 
broken, the former through an unfortunate mechanical 
accident and the latter by high northeast gales. 

Polarization measurements obtained on 8 days at  
Washington give a mean of 59 percent with a masimum 
of 62 percent on the 25th. At Madison observations 
taken on 12 days give R mean of 69 percent with a mas- 
imum of 77 percent 011 the 3d. All of these vnlurs are 
slightly above the corresponding October normals. 

TABLE 1.-Solar radiation intensities during October 1935 
[Gram-calories per minute per square centimeter of normal surface] 

WASHINGTON, D. C. 

-____-__ 
.............................. 

.___._ ._____ _ _ _ _ _ _  _ _ _ _ _ _  
1.40 .................. 

1.15 .................. 
_ _ _ _ _ _  __.-_- _ - _ _ _ _  _ _ _ - - _  
.___.- __.-__ -_- - - -  - - - -_-  

.............................. 
........................ 
1.36 .................. 

.............................. 
........................ 
........................ 

I Sun's zenith distance 

Oct. 1. ...... 
Oct. 3 ....... 
Oct. 5 ....... 
Oct.8 ....... 
Ort. 14 .-.-.- 
Oet. 17. _.___ 
Oct. 18 _ _ _ _ _ _  
Oct. 19 ._____ 
Oct. 23 .___.. 
Oct. 24 __._._ 
Oct. !B _ _ _ _ _ _  

Means- _ _ _  
Departures 

88.  m. 78.7' 75.7' 70.7" 80.0" 0.0' 811.0° 70.7' 75.7' 78.7' Noon 1-1 I I I I I 1  1 1 1 -  

4.37 
6.16 
3.63 
7.29 
6.79 
8.81 
8.27 
7.04 
3.45 
3.46 
6.27 

._____ 
_____. , 

1.40 
1.61 
1.40 
1.40 
1.46 

1.16 
1.46 
1.47 
1.37 
1.44 
1.44 

..... 

..... 
. -. - - - _ _ _ _ _  _ _ _ _ _  
.___-. 
._..__ 
. -. . - - 
1.41 

1.18 
1.26 
1.11 
1.28 
1.28 
1.31 
1.0; 
1.28 
1.32 
1.24 
1.26 
1.26 
1.05 
1.19 
1.23 
1.38 

1.04 
1.14 
1.36 

1.25 

. . - - - 

- - - - -  
- - - - - 
1.22 

0.92 0.99 1.08 
1.27 _ _ _ _ _  ~ _ _ _ _ _ _  1.06 

1.10 1.18 1.28 
_ _ _ _ _ _  __.___ 

1.23 
1.38 
1.21 
1.17 
1.39 

1935 
nct.  1 ....... 
Oct. 2 ....... 
Ort. 3 _ _ _ _ - _ -  
Oct. 4 ....... 
Oct. 5 _ _ _ _ _ _ _  
Oct. 7------- 
Oct. 8 _ _ _ - - - -  
Oct. 9 ....... 
Oct. 10 ___--. 
oct .  11 _.---- 
Oct. 12 _ _ - - -  - 
OCt. 13 ._____ 
OCt. 14 .__.__ 
Oct. 15 _ _ _ _ _ _  
Oct. 16 _ _ _ _ _ _  
Oct. l i  ___--. 
Oct. 19 ...... 
Oct. 20 ...... 
vct.  21 ...... 
OCt. 24 ..... 
OCt. 25-- -.- 
Oct. 27 ..... 
o c t .  B.. . . .  

7.4 
5.6 
7.9 
6.8 
4.6 
3.6 
3.8 
8.3 
7.1 
9.9 
5.8 
5.2 
9.2 
9.6 
3.8 
3.3 
6.6 
5.2 
e. 5 
3.2 
3.2 
5.2 
8.2 

mer. 
time 

e 

A. M. 

5.0 I 4.0 I 3.0 I 2.0 
__p__p__ 

cal. 
1.39 
1.48 
1.35 
1.39 

1.43 
1.44 
1.61 
_.__. 

1.43 
t.O1 

_ _ _ _ _  

cal. 

1. 19 
1. 11 
1. 14 

1.29 

1.Pb 
.85 

1.32 
1.17 
+.a 

........... 

..... 

cal. cal. eal. inn1 
................... i.87 

0.96 ............ 4.75 
._.___ _ _ _ _ _ _  ._.___ 8.48 
.88 0.89 0. i 8  3.99 

................... 4.9s 
1.08 . 8 i  . i9  4. li  

................. 5.56 
1.08 .% . ii 7.04 
.................. 4.85 
.................. 3.63 
1.02 .88 .78 ._._._ 

+.07 +.07 f.06 _ _ _ _ _ _  

mm cal. 
7.28 i. 2 i  0.89 
r.5i _ _ _ _ _ _  
4.57 
4.95 . 6 i  
3.W .Y5 
4.57 . 7S  

4.37 
3.45 ...... _ _ _ _ _ _  .85 

_ _ _ _ _ _ + . l o  

7.04 .95 

cal. cal. cal. 

1.02 1. 14 1.40 
____._ _ _ _ _ _ _  

............ .96 1.23 
.81 .9 i  1.16 

1.03 1.16 1.35 
.sB 1.15 1.25 

.................. 1.31 
.98 1.22 1.32 
.96 1.12 1.29 ! +.13 +.15 +.16 

........................ 

1.01 1.z 1.w 

e I 5.0 1 4.0 I 3.0 I 2.0 I 11.0 I 2.0 1 3.0 I 4.0 1 5.0 1 e 
_ _  

6. 02 
3.46 
3.63 
3.81 
3.81 
7.29 
9.83 
7.87 
6.38 
6. MI 
4.76 
4.37 
3.99 

1.30 
1.21 
1.29 
1.23 _ _ _ _ _  

6.02 
3.45 
2. i 4  
2.8; 
3.99 
9.14 
9.83 
i .  29 
6. 27 
6. 78 
3.63 
3.45 
4. li _ _ _ - _ _  

1. 12 
1.11 
1.20 
1.08 

1.37 
1.42 
1.46 

1. 20 
. w  
.89 
.93 

1. os 
1.04 
1. 12 

1.19 
1.25 
1.211 

1.63 __._._ ._____ _____. __.___ 
1.56 1.30 .................. 

+.I3 +.lo ____.._-..--__--.- l - - - I  I I I I 
LINCOLN, NEBR. 

BLUE HILL, MASS. Sun's zenith distance 

8a .m.  78.7' 75.7' 70.7' 80.0' 0.0' 60.0° 70.7' 75.7' 78.7' Noon -I 75th 

I I I I I I I l l -  
hcS l  Air mass Date 
mean 
solar I P . M .  time 

-1 I I 1 - 1 -  
1 1.0 I 2.0 I 3.0 I 4.0 I 5.0 1 e 

Oct. 1 ....... 
Oct. 2 ___--.. 
oct. 3 ____._. 
Oct. 4 ....... 
Oct. 5 ....... 
Oct. 7 ....... 
oct.  16 ...... 
Oct. 17 ...... 
Oet. 24 _-__ - -  
Oct. 25 _____. 

Means.. .. 
Departure: 

1.00 
1.00 
1.06 
1.07 

1.M I 1.09 I 1.18 11.23 1.03 I .85 I .6d I _ _ _ _ _  Means-- _ _ I  _ _ _ _ _ _  
1 Extrapolated. 

I I I I I  
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Week brginning- 

1935 
Oct. 1 _____.._._.______________________ 
Oct. 8 ____.____________________________ 
Oct. 15 ___.____._..______._____________ 
Oct.  22-..-. -----------.-._____________ 

Oct. 1 _________________._.-...-.-...--. 
Oct. 8 _________._______._______________ 
Oct. 15 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Oct. 22 ------____________._____________ 

TABLE 2.--Average daily totals of solar radiation (direct + diffuse) received on a horizonta,l surface 

Gram-calories per square centimeter 

Washing- Madison ~h~l,, chicago Ttg Fresno 2:;; Twin La New River- Friday Ithaca San ton Falls Jolla Orleans side Harbor Juan 

cal. cal. cal. cal. ea/. cal. tal.-- cal. cal. cal. cal. cal. cui. cal. 

-pp-___-p-__-_______- 

394 334 383 262 3 i 2  446 d l  387 347 477 316 240 233 701 
283 198 250 239 30s 346 70 303 343 301 347 2Q4 323 560 
330 243 244 262 3 w  435 84 319 136 298 390 150 309 494 
278 196 219 161 241 406 83 306 402 204 375 184 209 496 

Departures from weekly normals 

Accumulated departures on Oct. 26 

-3,808 1 -7,966 I +5,943 I +2,982 I +8,174 I +4,716 I +1,540 I +4.116 I __.__._. I +9SO I -6.?93 I _ _ _ _ _ _ _ _  I ....____ I _ _ _ _ _ _ _ _  

Date and hour angle, 1935 8OlW 
altitude 

Od. 6 
4:00a. m __....____.__.._......_--..-- 19 47 
3 5 7  a. m __._..______.______._________ 20 19 

Od. 4 
0:28 a. m ..____.__________......._.___ 39 05 
0:X 8 . m  ._.__._____._____...-.... _ _ _ _  39 12 

2:16 a. N 30 05 

1:56 8. N _____.__...__.__. ~ ___. ~ _.___. 32 24 
1 5 9  a. m .__________._.__..__. ..._._._ 32 03 

9ir maRs 

m 
1.39 
1.38 

2.81 
2.78 

1.36 
1.30 

2.06 
2.02 

2.93 
2.86 

3.02 
2.95 
1.87 
1.84 

1.58 
1.57 
1. 49 
1.49 

2.08 
2.07 
1. 50 
1.49 

1.58 
1.58 

2. 89 
2.81 
2.44 
2.36 
2.02 
1.99 
1.8e 
1.87 

I ,  

or. cal. 
1.360 
1.358 

1.136 
1.130 

1.321 
1.352 

1. m 
1.217 

,954 
,973 

1. 208 
1.207 
1.362 
1.386 

1.367 
1.353 
1.342 
1.360 

1. s4 
1.293 

1.399 

1.381 
1.381 

1.222 
1. 240 
1.274 
I. 231 
1.3M 
1.31.5 
1.337 
1.342 

1 . 4 ~  

I. 

gr. eal. 
0.961 
.961 

,884 . e84 

,930 
,930 

. 89n . wn 

. 749 

.749 

,932 
,932 
,994 
.9(H 

,964 
,964 
.962 
.9e2 

.962 
,962 
. 988 
.98@ 

,972 
,972 

921 
,924 
,946 
,948 
,971 
.971 . 984 
,981 

I ,  

gr. eal. 
0.782 
.782 

.697 

.697 

.736 
,736 

. 714 

.;I4 

,617 
. 6 1 i  

. 742 
,742 . is6 
.766 

m -  . ,fit 
. 7 6 i  
,768 . 76.9 

.776 
,776 . iR! l  
.7s9 

.773 

.773 

.i4!J 
,751 
,765 
.767 
. 7 i 4  . 774 . 784 
,784 

@I."-, 

0.094 
,090 

.062 
b . 0 6 8  

.080 . 063 

. 072 . Oi2 

. 102 

.096 

.044 

.044 
,046 
.M i  

,062 
,062 
,0711 
.Oi4 

. 070 . 070 

.056 

.055 

. os2 

.052 

,046 
.O% 
,050 
,053 
. o s  
,070 
,062 
,060 

0.082 
.084 

.020 .om 

.O,M 

.051 

,050 
.os0 

. 072 . 076 

.om . om 

.om 

,040 
,040 
. 054 
,054 

.040 

. (146 
,046 

. om 

. n-io 

,038 
.03S 

,030 
,032 
,033 
,032 . n2.1 . wr, 
.028 . O?i 

Bn..n 

0.088 
.087 

.041 

.044 

.067 

.058 

,061 . oai 

. 087 

.086 

.032 
,032 
,033 
,034 

,051 
,051 
.me 

.n5s 
,055 
,051 

,064 

,050 

.045 . n4.5 

. O B  

.03Y 
,041 
.042 
.046 
,048 
,045 
,044 

Percentage of solar 
constant 

73.6 
73.8 

68.9 
68.4 

78.2 
78.9 

71.9 
71.2 

S i .  fi 
57.4 

69.8 
69.3 
77.6 
77.6 

77. 6 
77. fi 

77.0 

72.0 
72.0 
78.4 
78.4 

77. n 

is. 7 
78. 7 

68.4 
68.6 
72. 4 
72.6 
71.8 
74.4 
76. 0 
i 6 .  1 

ATMOSPHERIC CONDITIONS DURING TURBIDITY MEASUREMENTS 

Ort. I: Tampefature, 11" C.; wind. NW. 12; visibility, 30 miles. 
Oct. 2: Trmperature, 10" C.; wind, NW. 0; visibility. 50 miles; blueness of sky. 6: polarization. 62 percent. 
Oct. 3: Temperature, 11' C.; wind, SW. 8;  visibility. 30 miles; hlueness of sky, 5; polarization, 53 percent. 
Oct. 4: Temperature. 9' C . ;  wind. NW. 12; p'pibllity. 30 miles; hlrieness ofs!<y, 5; polarization, 56 percent. 
Oct. 5: Temperature, 10" C.; wind, N. 10; visibility, 30 miles. 
Oct. 7: Temprnture.  Eo C.;  wind, N.  11; visibility. 30 miles; blueness of sky. 6; polarization, 61 percent. 
Oct. 16: Temperature, 12" C.; wind, NE.  10; visibility, 20 miles; blueness of sky, 5; polarization, 54 percent. 
Oct. 17: Temperature, 14' 0.; wind, 8. 9; visibility. 30 miles; blueness of sky, 5; polarization. 60 percent. 
Oct. 24: Temperature, go C . ;  +nd, NW. 12; visibility, 50 miles; blueness of sky, 6; pol?rization, 65 percent. 
Oct. 25: Temperature, 8" C.,; wind. N. 10; visibility, 50 miles; blueness of sky, 6; polarization. 02 percenr. 

4.2 
3.6 

10.3 
10.2 

10.2 
9. a 

9.6  
4.5 

s. 4 
6.2 

7.6 

7.4 
7.2 

7. n 

8. 5 
8.4 
8.4 
i. 7 

6.3 
5.9 
6. 5 
6.9 

7 4  
7.0 

5.8 
5. 2 
i 1  
7. 1 
7.9 
7.0 
7. 5 
7.3 

ill 

- 
mm 

1.4 
1.0 

5.4 
5.3 

10.2 
7. 2 

5.4 
3. s 

3.3 
1.9 

2.4 
2.2 
3.0 
2.9 

4.7 
4. fi 
4. 6 
3.7 

2.4 
2. I 
2. 5 
2. ti 

3.3 
3. c 

1 . f  
I .  4 
2. 
2. , 
3. 4 
2. E 
3. : 
3.1 

Air-mas type 

N..-N.. aloft. 

Po. 

P,-N.. xlofl. 

F,-N.. a I o r t , 
changing t.o T. 
aloft. 

PC. 

P.-T. aloft. 

N.,-T. aloft. 

N.. . 

Nm-N., aloft. 
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ocl. 1 
(:Ma. m ............................. 
2:46a. m ............................. 
0:468. m ............................. 
?:16 p. m. ............................ 
4:31 p. m ............................. 

Orl. 3 
321 a. m ............................. 
1:31 a. m ............................. 
1:22 p. 1l).. ........................... 

TABLE 3.-Total, I ,  and screened, I , ,  I , ,  solar radiation intensity nieasurements, obtained during October 1936, and determinations of the 
atmospheric turbidity factor 8, and water-vapor content, w= depth in  millimeters, i f  precipitated-Continued 

BLUE IZILL METEOROLOGICAL OBSERVATORY OF HARVARD UNIVERSITY 

0 ,  

17 09 
30 14 
43 a 
35 l e  
14 io 

25 40 
43 M 
44 07 

I a&%e 

Date and hour angle, 1935 

Ort. 4 
1:37a. m ............................. 
0:rnp.m ............................. 
1:36 p. m ............................. 
3% p. m ............................. 

37 40 
43 35 
37 so w 44 

Oct. s 
1:59 3. m- ............................ 36 40 
321 p. m......... .................... 23 45 

oci. 7 
3:37p. m ............................. 

OCl. (I 
4 : 1 2 8 . l I . .  .......................... 
?:42a.m ............................ 
2.27a.m .............................. 

Oct. 0 
3:40a. m ............................. 
2408. m ............................. 
1:wa.  m ............................. 
0:178. m ............................. 
?:IS p. m ............................. 

21 02 

IS 30 
*a 3s 
31 31 

20 31 
29 32 
37 i u  
41 42 
32 w 

Oct. 5 I 
1% 8 .  m ............................. 36 49 
0:45 p. m ............................. 43 M 
244 p. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 30 15 

Oct. 10 
4:14 a. m.. ........................... 

1:M a. m ............................. 
0:52 p. m ............................. 
2:12 p. m ............................. 

2558. m ............................. 

4:w p. m.. ........................... 

Ocl. 12 
249 a. m....... ...................... 
O:M a. m ............................. 
1:03 p. m ............................. 
215 p. m ............................. 
3:40 p. m ............................. 

ocf. is 
3:35 a. m.... ......................... 
1:42 p. m ............................. 
1:07 p. m ............................. 

Oct. 14 
3:19 8. m. ............................ 
1:48 a. m.. ........................... 
0:53 a. m ............................. 
333 p. m.... ......................... 

Oct. 15 
08 a. m.. ........................... 
22 8.m ............................. 
03 p. m ............................. 
1:s p. m.......... ................... 
3:29 a. m..... ........................ 

OU. 16 
240 a. m ............................. 
0:46 8 . m  ............................. 
1:3? p. m.... ......................... 
3:W p. m ............................. 

Oct. 17 
3:49 a. m .............................. 
2:r)a.  m.. ........................... 
0:51a. m ............................. 
3:07 p. m. ............................ 

Orl. 19 
3% 8. m ............................. 
2:39 8. m ............................. 
0:23 p. m ............................. 

Opt. 20 
324 a. m ............................. 
2:17 a. m ............................. 
1:lO p. m ............................. 

3497+3&2 

14 54 
27 01 
39 IO 
39 52 
32 4R 
17 00 

27 45 
40 32 
3s 30 
31 45 
19 43 

20 07 
35 01 
31 25 

22 21 
26 57 
38 41 
23 15 

14 17 
39 10 
39 26 
32 14 
2034 

26 01 
36 00 
34 55 
z3 55 

1s 07 
29 33 
37 05 
22 20 

19 30 
26 41 
37 51 

19 52 
43 47 
37 34 

bir mm 

m 
3. 31 
1. VI 
1.4. 
1.7: 
4. O! 

2.3l 
1.4 
1.4 

1.6; 
2.41 

1.6: 
1 4: 
1. 6: 
2 31 

1. fii 
1.46 
1.9s 

2.7; 

3.71 
2.0: 
1.91 

2 bl 
2 02 
1. F5 
1.52 
1.67 

3.64 
2. 20 

I .  ,S6 
1. 64 
3.39 

2. 18 
1.54 
1.60 
1.90 
2 95 

2.69 
1.74 
1.92 

2.62 
2. 20 
1.60 
2.53 

3.99 
1. 59 
1.57 
1.87 
2.62 

2.28 
1.62 
1.74 
2.45 

3. 19 
2.42 
1.65 
2.62 

2.92 
1.95 
1.63 

2.92 
1.75 
1.63 

1. sa 

- 

I ,  

gr. cal. 
I. 03: 
I.=! 
1.3% 
1.22( 
.a< 

1.33( 
1.4M 
1.36: 

1.31( 
1.07C 

1 . M  
1.325 
1.370 
1.205 

1.4m 
1.375 
1 . 2 4  

1.175 

I .  w5 
1.329 
1.116 

1.2w 
1.342 
1.395 

1.295 

1.200 
1.3Nl 
1.465 
1 . 4 3  
1.330 
.950 

1.405 

1.305 
1.375 
1.350 
1. 2m 
1.010 

1.265 
1.365 
1.295 

1.026 

1.340 
.860 

1.180 

. s.55 
1.377 
1.360 
1.285 
1. 070 

1.350 
1.430 
1.317 
1. 100 

1.295 
1.375 
1.335 
1.2m 

1.300 
1.265 
1.342 

1.185 
1.285 
1.246 

I .  

gr. cal. 
0.70: 
.774 
.65( 
.82: 
.63: 

.88c 

.95c 

.goo 

,855 
,735 

.S30 

.890 . '31s 

. ssn 

. Y38 

.915 

.a45 

.635 

. Y5U 

. ss5 
-*r . , , J  

. s5u 
,912 . Y35 
.go3 . 8S3 

.6SO 

.9iO 
1. Mx) 
,971 
,930 . 730 

,925 
.965 
.93x . s95 
.755 

. sa5 
,950 
,900 

,735 . M20 
,845 . IT25 

.5S0 

. E 5  . Y W  . s91 
,705 

.goo 

.91s 

.9?6 

. iS3 

.905 

. E 4  

.906 
,875 

. 620 
,876 
.6 i l  

,630 
,810 
.Y25 

I ,  

gr. cal. 
0.57c 
,615 . fi78 
.635 
.501 

.692 

.760 . 705 

.e76 

.585 

. fi60 

. A32 . i26 
.665 

.73s . r-0 

.674 
-., 

.675 

. iw 
700 
ti15 

. ti35 
,725 
750 
i4Y . io0 

. io0 
712 
1 ,S  

.742 . i32 
,596 

.740 

.755 
,735 
.i25 
,622 

-" 

,724 
.7?4 
,700 

,605 . fiss 
,651 
,506 

. ,500 

. , l ,  . 720 

.6Y4 
,800 

* _ 1  

,724 
,755 
.725 
,634 

.726 . i3S . i34 

.6Y3 

.676 

.700 
,700 

,630 
,635 
.649 

0.02. 
.02: 
.MI 
.o& 
.04: 

.w .or 

.02 

.02: . Mf 

.05( 
,011 
.02€ . @33 

. O l 6  . 006 . 018 

.033 

. M5 

. U13 

. uia  

. U1Y 

.U?5 
,011 . ow 
,034 

.ooo 

.IN1 
,014 
. 0 1 R  
.039 . 075 

,034 
,030 
,012 
. o s  . 105 

,018 
,083 
.036 

,067 . MS 
,050 
.1M 

.061 
,024 
,023 
.039 
.052 

,033 
.023 . M9 
.061 

,081 
,014 
,049 
,016 

.031 . (H5 
,028 

.ow 

.M9 

.041 

n. m: . 074 
,091 
.09: 
,065 

.ON 

.05f . MS 
,048 
.067 

,093 
.OM 

.0?6 

. o5a 

.03i 

.053 

.063 

.M7 

. Wb 
, 0 4 1  
,078 

.03Y . 02i 
,061 
,053 
.053 

,018 .w 
.021 
,032 
.069 

,033 
.036 
.019 . o n  
.152 

.n27 

. M1 

.191 

. M7 

,086 
.063 
.059 
.11s 

.017 
,026 
,075 
,028 
.055 

,090 

. o s  

.075 

,029 
.059 . 100 
.M7 

.061 

.os 

.075 

.0?2 

.062 

.066 

. - - - . -. 

0. w: 
.ME . UiC 
,051 
, 0 5 8  

.014 

.042 

.03s 

.037 

.056 

. O i 4  . M2 

.030 
,1138 

,036 
.030 . 040 

. N O  

. 072 

. 0 2 i  . 074 

. wm 

.026 
,036 
.038 
,044 

.m . IK)B 
,020 
,016 
,036 
,072 

.a34 
,033 
,016 . w2 
.1?9 

,030 
.137 . M2 

.076 

. o s  

.054 . l!O 

.039 

.025 

.099 

.034 

.OM 

,036 
,023 
,038 .om 

,055 
,036 
. Oi4 
,032 

. M1 
,052 
,052 

.023 
,051 
.054 

I.-.-Im 
1.94 

Percentage of solar 
constant 

65.3 

78.2 

56.6 

75. a 
78. a 

ao. 2 
81.0 a. 0 

80. 1 
68. 1 

73.3 so. , so. 5 
75.5 

s'3. 6 
SI. 1 
76.0 

70.6 

55. 1 
so. 2 
70. 2 

72. 9 
78.4 
so. 0 
81. 0 
76.9 

i6.6 
s2. s 
s4.0 
85.9 

57.5 

74.8 
82.5 
M. 6 
72. 3 
64.0 

is. 9 

71.7 
86.5 
73.2 

62.6 
71.3 
77.3 
53. 1 

56.0 
83.0 

74. " 
65.4 

78.4, 

76.7 
82.3 
78.7 
66. 1 

76.4 
78. 1 
73.0 
73.3 

65.0 
74.8 
77.3 

74.3 
76. 1 
75.6 

12. ' 
11.: 
8. : 

15. ! 
13. 

11. I 
6. ; 

11.f 

12. f 
13. f 

in. : 
12.4 
Y.! 

13.4 

9. r 
12.9 

3.9 

7 0  
11.5 
13. 2 

in. 2 

b. 5 
10.3 
8. 1 
8.6 

10. 1 

14.8 
11.e 
11.0 
12.3 
15.3 
8.5 

7.8 
12.4 
16.1 
6.6 

12. 2 

6.8 
16.5 
7.0 

11. 2 

13. I 
9.0 

12. 2 
12.4 
8.7 
8.4 

10.6 

10.8 

7.6 
9.1 

11.2 
9.8 

10.4 
7.7 
4.7 
8.7 

8.7 
10.1 
8.7 

13.2 
12.5 
12.9 

nun 
fi. : 
7. I 
6. > 

11.: 
6. E 

6.4 
5. : 
9.4 

9. : 
6.4 

7. f 

,..5 
8. 5 

'0.3 

7. s ,. 1 

9.1 

2.2 

3.6 
7.0 
9.3 

4.9 
7.0 
6. 1 
7.0 
7. 1 

7.4 
7.8 
5.5 
9.7 
11.0 
4.5 

5.1 
9.5 

11.7 
4.6 
6.9 

3.7 
12.3 
4. 8 

6.7 
7.0 

10. 1 
5.5 

6.0 
9.6 
6.6 
6.5 
6.3 

5.0 
7.2 
6.5 
7.2 

5.6 
5.4 
3.7 
5.4 

6.1 
7.2 
6.8 

7.7 
?). 5 
9.8 

Air-mass type 

N p c ,  N,. aloft. 

P O .  

NPc, N,. aloft. 

Pc, N,, aloft. 

Po, N.. aloft. 

PO. 

Npc, Ne, aloft. 

NpA, N.. aloft. 

Ne., N.. aloft. 

N,., N., aloft. 

N,,,, N.. aloft. 

PO. 

Nm. Tn aloft. 

N.a. 

NW. 
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TABLE 3.-Total, I ,  and screened, I , ,  I , ,  solar radiation intensity measurements, obtained durirbg October 1985, and deferminationk of the 
atmospheric turbidity factor 8, and water-vapor content, w = depth i n  millimeters, if precipitated-Continued 

BLUE HILL METEOROLOGICAL OBSERVATORY OF HARVARD UNIVERSITY 

Date and hour angle, 1935 

Od. 21 
0 :Bp .  m ............................. 
2:25p. m ............................. 

__ 

PI".-. 

- 

0.053 
. I22 

,034 
.034 
,039 
.m 

,022 

.056 

.076 

.a 
~ 

Solar 
altitude 

0 ,  

35 35 
28 37 

I 

12.3 
15. 9 

2.8 
3.4 
8.0 
n. o 

I? I,-.-I, 
1.94 I 1.94 

Percentage of solar 
constant 

U1 

mm 
9.4 

11. 0 

1.6 
2. 5 
6.0 
5. 6 

. Oct. -04 
3:Ba. m--  ........................... 
137 a. m ............................. 
0:59 p. m.... ......................... 
1:56p.m ............................. 

,ir mass 

- 
m 
1.77 
2. 08 

3.21 
1.89 
1.80 
2.05 

3.05 

2.52 
1.76 

4.08 

18 08 
31 51 
33 42 
29 14 

Air-mass type 

5.9 

10.0 
8.5 

I ,  

gr .  ea/. 
1. 202 
1.002 

1.222 
1.375 
1.375 
1.325 

1.251 

1.110 
1.202 

0.998 

3.4 

ti. 3 
6.4 

J V  

g r .  cal. 
0. sal 
,750 

,860 
,931 . fH9 
.m 

. 882 

.7Qd 

.8?A 

.e99 

Wind, 
Beaufort 

scale 

I ,  

g r .  cal. 
0.634 
.600 

,727 
.762 
.755 
,727 

.720 

,640 
.772 

.5i5 

Visi- 

gtlL 

B I W  

0.087 
.093 

,076 
,045 
.055 
,055 

,058 

,076 
,112 

.OM 

-18.0 
-17.5 
+22.0 
+140 
-19.5 +az.o 
-26.0 
- 1 i . O  
-17.5 
f21.0 
+14. 0 
-19.5 
f22.5 
-26.0 
-17.0 
-18.5 
t13 .0  
-20.0 
+22.5 
-19.0 
-17.0 
+13.0 
-20.0 
+220 
. 19.0 
-17.0 
-17.0 
-22.5 
+12.0 
--20.5 
+21.5 
-19.0 
-18.0 
-16.0 
-22.0 + n o  
-21.0 
+22.0 

Bn... 

_.__ -..- 185 _ _ _ _ _ _ _  
31 ............... 

........ 31 ....... 

........ 46 ....... 
139 ............... 
62 ............... 

........ R2 556 

........ 370 ....... 

........ 93 ....... 

........ 31 ....... 

........ 123 ....... 
165 ............... 
46 ............... 
62 ........ 910 

........ 278 ....... 

........ 31 ....... 

........ 123 ....... 
154 ............... 
39 ........ 625 
31 ............... 

........ 1S5 ....... 

........ 123 ....... 
123 ............... 
31 ........ 493 

........ 46 ....... 

........ 93 ....... 

........ 62 ....... 
31 ............... 

........ 123 ....... 
139 ............... 
31 ........ 525 
14 ............... 

........ 30 ....... 

........ 15 ....... 

........ 14 ....... 

........ 22 ....... 
139 ............... 
10 ........ 244 

73.7 
67.0 

65.2 
73.5 
78. 1 
75.5 

70.2 

66.5 
69.5 

62. 3 

NpA, T. aloft. 

N.. . 

0.070 
.lo8 

,055 
,040 
, 0 4 2  
,042 

,040 

,066 
,094 

.@io 

Od. 26 
3:19a. m ............................. 19 12 NW. 

P,, N., aloft. 
Od. €7 

244 a. m ............................. 23 23 
0:33a. m ............................. 34 39 

Od. 18 
a:47a. m ............................. 14 0(1 11.5 I 5.8 N,=, T. aloft. 

POSITIONS AND AREAS OF SUN SPOTS Atmospheric conditions during mlar radiation measurements. Blue Hili Observatory 
of Harvard Univerdty [Communicated by Capt. J. F. Hellweg, U. S. Navy, Superintendent U. S .  Nap81 

Observatory. Data furnished by the U. S. Naval Observatory in cooperation with 
Harvard and Mount Wilson Observatories. The ditrerence in longitude Is measured 
from the central meridian, positire west. T h e  north latitude is positive. Arena are 
corrected for foreshortening and are expressed in millionths of the sun's visibla hemi- 
sphera. The total area for ench day includes spots and groups] 

- 

b- 
lue. 
less 

- 

7 
7 
7 
5 
5 
5 
8 
5 
5 
6 
fi 
ti 
f i  
R 
0 
5 
a 
a 
E 
9 
7 
E 
f 

1c 
E 
E 
5 s 
B 

1c s 
5 
5 
E 
E 
E 
f 
7 

7 
7 
7 
7 

a 

- 

Dateand Air 
time from tem- 
apparent pera- 

noon I ture 
Cloudiness null remiulrs 

Heliographic I Area .I 
OC 

14.4 
17.3 
15.6 
13.3 
14.2 
13.9 
3.2 
7.9 
6. 9 

10. 6 
10.0 
12.0 
10. e 
16.1 
16.1 
7.8 

12. 6 
13.4 
8. 6 

16.2 
14.2 
18.9 
19.4 
13.8 
5.7 

10.0 
12.7 
15.4 
16.4 
12.2 
16. 1 
15.8 
18.4 
16.7 
13.9 
4.6 
8.7 
8.8 
8.7 
1.7 
1.8 
7.2 

13.9 

:astern 
Itand- 

ard 
time 

Total 
area 

Spot I Qroup 

October 19% 

1; 2:28 a. m..-. 
1; 018 a. m.--- 
1; 3:12p.m.-.. 
4; 0:30 a. m--.- 
4; 1:33 p. m. ... 
4; 3.37 p. m.--- 
5; 432 a. m..-. 
7; 4:04 p. m-... 
8; 236 a. m-... 
8; 3:11 p. m---- 
9; 305 a. m..-- 
9: 0:OQ p. m--- 
10; 246 a. m.-- 
10; 022 p. m---  
10; 4:08 p. m--- 
12; 3:48 a. m.-- 
12; 1:11 p. m--- 
12; 3:45 p. m.-. 
13; 252 a. m-.- 
13; 1:38 p. m-.. 
14; 238 a. m... 
14; 021 a. m... 
14; 3:45 p. m--- 
15; 1:s p. m... 
16; 2308.  m.-- 
16; 3:15 p. m--- 
17; 207 8. m... 
17; 3:OO p. m-.- 
17; 4:40 p. m... 
19; 227 a. m--- 
19; 1:M) p. m.-- 
20; 204 a. m---  
20; 1:44 p. m---  
21; 1:34 p. m.-- 
21; 4:34 p. m--- 
24; 3:45 a. m---  
24; 1:37 p. m--- 
24; 220 p. m-.- 
24; 3:34 p. m.-- 
25; 3:07 a. m---  
25;250a.m-.- 
62; 123  p. m--- 
28; 245 a. m---  

Date )iff. in 
longi- 
tude 

~ 

-88.0 
-37.0 
-21.0 
-18.0 
-13.0 
-9.0 

f31.0 
-54.0 
-23.0 
-8.6 
-4.5 

0.0 
+5.0 

t45.0 
-39.5 
-11.0 
+s. 0 

f l2 .0  
+IS. 0 
-79.0 
-28.0 
f22. 0 
f25.0 
+do. 0 
-63.0 
-16.0 
-6.0 + 3.0 

+36.0 
4-40.0 
+44.0 
-50.0 
-2.0 + 8.0 

+le. 0 
4-51.0 
+55.0 
+B. 0 

.ongi- 
tude 

Observatory 

U.  S. Naval. 

8 
8 
9 
9 
9 
9 
9 
9 

8 
8 
9 
8 
8 
8 
8 
9 
9 
8 
9 

n 

; 

'? 
;r 

7 
9 
8 

8 
8 
9 
8 
9 
9 
8 

10 
10 
8 
8 
8 
7 

IO 9 

1 ACu few Ci mod. haze. 
1 ACu: few Ci: mod. haze. 
1 C1, ACu, Cu. 
T FrCu. 
T Cu. 
1 c u .  
Mod. water haze. 
2 Ci. ACu. 
T Ci, Cu, mod. haze. 
T Cu, mod. haze. 
1 Ci, ACu, Cu. mod-heavy hHZe 
1 C i  ACu Cu. 
T Ci, Cu.'mod-heavy hare 
T Ci. mod. haze. 
1 Ci. mod. haze. 
T ACu.mod. haze. 
1 cu. 
Few Cu. light haze. 
Few Ci. heavy haze. 
2 Ci. light haze. 
Heavy water haze. 
Mod. water haze. 
Mod. to heavy water haze. 
Few Ci, Few Cu. 
1 Cn mod haze. 

h. nr. 
11 2 

11 53 

11 8 

11 1 

11 35 

13 5 

76.9 

128.9 
133.9 
137.9 
177.9 
79.3 

110.3 
124.8 
128.8 
133.3 
138.3 
178.3 
81. 0 

109.5 
128.5 
132.5 
138. 5 
28.3 
81.3 

129.3 
132.3 
137.3 
30. P 
77.8 
87.8 
96.8 

129.8 
133.8 
137.8 
39.9 
77. 9 
87.9 
95.9 

130.9 
134.9 
137.9 

E!; 

Oet. z-.... Do. 

Oct. 3-..-. 

Oct. 4-.... 

Oct. 

Do. 

Do. 

Do. 
1 Ci. light haze. 
Moderate haze. 
Light haze. 
3 Ci, few ACu. mod. haze. 
1 Ci. 
1 Ci, 1 ACu, few Cu. 
Few Ci, few Cu. 
Few CiSt, few Cu. 
Few CiSt, few FrCu. 
Few Ci, few ACu, heavy haze. 
Few Ci few ACu heary haze. 
Few Ci: 3 ACu, Aod. haze. 
2 Ci, heavy water haze. 

Oct. M t. Wilson. 


